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ISOLATION OF SINGLE CHAIN PROTEINS 
WITH FSH SUPPRESSING ACTIVITY FROM FOLLICULAR FLUID 



TECHNICAL FIELD 

The invention relates to the identification in follicular fluid of 
proteins with FSH-suppressing activity. These proteins can be distinguished 
from another class of molecules with FSH-suppressing activity, the inhibins, 
by their lack of reactivity in a specific radioimmunoassay, by their different 
molecular weight, NH 2 terminal amino acid sequence and absence of subunit 
structure. 

BACKGROUND ART 

The pituitary glycoprotein hormones, foil 1 tropin (FSH) and lutropin (LH), 
are known to be secreted in response to the hypothalamic releasing hormone 
GnRH. They act on the gonads which in turn produce hormones that act as 
feedback inhibitors. The feedback inhibition of LH is almost entirely due to 
the action of gonadal steroids, whereas that of FSH is thought to be due in 
part to the action of the gonadal glycoprotein hormone, inhibin, and in part 
to gonadal steroids. 

Inhibin has recently been purified to homogeneity and its primary 
structure determined from gene sequencing. It is a member of a gene family, 
which includes Mullerian inhibiting substance (MIS) and transforming growth 
factor-13 (TGF-13). Inhibin is a heterodimer composed of an A or a 
subunit and a B or 3 subunit and in certain species, there are two types of 
(5 subunit designated 0 A and (3g giving rise to a3 A and aB B 
forms of inhibin. 

Surprisingly, B A homodimers and & A & B heterodimers were found 
to exist in follicular fluid and to have an effect opposite to that of 
inhibin. That is, they act to stimulate FSH synthesis and release and have 
been termed "activin" [Ling et al (1986) Nature 321 779-782] or "FRP" 
(FSH-releasing peptide) [Vale et al (1986) Nature 321 776-779]. An overview of 
the field is given by Tsonis and Sharpe (1986) Nature 321, 724-725. 

The current invention provides the isolation of a second proteinaceous 
molecule with FSH-suppressing activity termed FSH-suppressing protein (FSP). 

Since FSP can suppress FSH levels, FSP will be useful as a contraceptive 
agent in both sexes; in promoting fertility either by immunisation or by using 
the rebound effect in FSH levels following FSP administration; or as a 
diagnostic aid in monitoring gonadal function. However, it is to be noted 
that whilst this protein has been purified on the basis of its suppression of 
pituitary FSH production and named FSP, it does not exclude the fact that it 
may also have major activities (including those of growth 
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factor/differentiation factor) other than that implied by its name. For 
example, MIS also acts as an oocyte meiosis inhibitor and TGF-6 has an 
FRP/activin-like activity. 

DESCRIPTION OF THE INVENTION s 
In a first embodiment the invention provides the isolation and 
characterisation of a unique series of proteins from follicular fluid having 
FSH suppressing activity termed FSP. They range from 30-60 kD as estimated 
from SDS-PAGE in the absence of reducing agents. 

On isolation from bovine follicular fluid they have been further 
characterized as having identical NH 2 -terminal amino acid sequences. They 
are distinct from inhibin based on NH 2 -terminal amino acid sequence, 
molecular mass, absence of subunit structure, absence of inhibin 
immunoactivity and the failure of neutralizing inhibin anti-sera to neutral ize 
their bioactivity in vitro . Their "inhibin-like" biological activities based 
on their ability to suppress FSH cell content of pituitary cells in culture 
are 5-10% that of bovine 31 kD inhibin, upon purification by the method herein 
described. 

In one preferred form, the invention provides single chain proteins 
isolated from bovine follicular- fluid (bFF) which have the capacity to 
suppress FSH secretion in vitro . The single chain proteins have apparent 
molecular weights of about 31 kD, about 35 kD and about 39 kD as determined by 
SDS-PAGE in the absence of reducing agents. 

In a second preferred form, the invention provides single chain Cglyco) 
proteins isolated from human follicular fluid ChFF) which have the capacity to 
suppress FSH secretion i_n vitro having molecular weights of between about 40 
kD and about 60 kD and preferably of about 46 kD or about 55 kD as determined 
by SDS-PAGE in the absence of reducing agents. 

It is recognized that it is possible to provide cleavage products, and 
synthetic equivalents thereof, of proteins of the invention which will 
maintain the biological or immunological activity of FSP. These cleavage 
products and synthetic equivalents will also be useful as contraceptive agents f 
or as diagnostic aids in monitoring function. 

It is also recognized that characterization of FSP including determination 
of its NH 2 -terminal amino acid sequence provides the possibility of 
producing FSP by means other than purification from natural sources, as herein 
described. Such means include utilization of recombinant DNA techniques 
including cDNA techniques and/or other purfication schemes. 

The invention also provides a composition comprising at least one protein 
of the invention and a non-toxic carrier or diluent. 
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Compositions of the invention include those suitable for oral 
administration or in injectable form and preferably include a medically or 
veterinarily acceptable adjuvant. Also included in the compositions of the 
present invention are those in sustained release form, particularly suited for 
implantation and sustained release in a vertebrate. In such a form the 
composition can be implanted into a vertebrate to affect gonadal function and 
removed when the desired effect is obtained. 

The invention also includes a method of affecting gonadal function in a 
vertebrate comprising administering to said vertebrate an effective amount of 
a composition of the present invention. 

In a further form the invention embraces antibody preparations prepared as 
a result of immunological challenge to a vertebrate by administration of one 
or more proteins of the present invention or compositions of the present 
invention. Such antibody preparations include polyclonal and monoclonal 
antibody preparations. Such antibody preparations can be made as a result of 
administering proteins or compositions of the invention to a mammalian host by 
an appropriate route of immunization after emul sifi cation with an appropriate 
diluent or adjuvant such as Freund 1 s-type adjuvants or Marcol type adjuvants, 
and utilizing standard vaccination regimes. The antibodies so raised may be 
polyclonal or monoclonal in nature, this of course being dependent on the 
method of preparation used. Such antibodies may be used as diagnostic tools 
or used for passive administration to a host. 

Throughout this specification and claims use of the term "FSP" is 
non-species specific and accordingly embraces related species of FSP such as 
bovine, human, ovine, porcine, equine, chicken and fish and particularly human 
and bovine FSP. Also the term embraces non-glycosyl ated and glycosylated FSP 
species. 

The term "vertebrate" embraces species of fish, amphibians, reptiles, 
birds and mammals including humans. 

The uses described in International patent application No. PCT/AU85/0O1 1 9 
for inhibin will also apply for FSP to the extent that inhibin and FSP have 
been shown to share biological activity. 

The invention includes uses of FSP including: a method for sucoressi ng FSH 
levels in a mammal; a method of raising FSH levels in a mammal; a method of 
increasing the ovulation rate of a female mammal; a method of increasing 
spermatogenesis in a male mammal; a method of reducing fertility in a male or 
female mammal; a method of advancing the onset of puberty in sexually immature - 
male or female mammal; a method of delaying the onset of puberty or 
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suppressing puberty in a male or female mammal; a method for treatment of 
precocious puberty; a method for the determination of the fertility status of 
a mammal; and a method for suppressing ovulation in a mammal, each of these 
methods comprising administration of a protein, composition, or antibody of 
the invention to the mammal as appropriate and at appropriate dosage. For 
instance suppression of ovulation will require administration of sufficiently 
high doses of FSP to suppress LH secretion. 

The invention also encompasses methods for assaying FSP characterized by 
use of antibodies of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Notwithstanding the above forms which fall within the broad form of the 
present invention, preferred forms of the invention will be further described 
with reference to the following experimental methodology and accompanying 
drawings wherein: 

Fig. 1 depicts an RP-HPLC chromatogram showing RP-HPLC of bFF FSP 
containing fractions following gel permeation fractionation. FSP-containing 
fractions obtained from two successive gel permeation steps under neutral and 
acidic conditions were fractionated on an Ultrapore RPSC column using a 30 min 
linear gradient of 0-50% acetonitrile in 0.1% TFA. In the second panel, 
dashed lines refer to inhibin immunological activity determined with #749 
anti-serum and the solid line with #474 anti-serum. (See text for details). 

Fig. 2 depicts silver-stained analytical SDS-PAGs of purified preparations 
of 31, 35 and 39 kD FSP and bovine 31 kD inhibin. Samples were 
el ectrophoresed on 12.57. polyacryl amide gels and silver stained. Samples were 
reduced with I3-mercaptoethanol . Molecular ■ wt- standards (S) bovine serum 
albumin 67000, ovalbumin 43000, carbonic anhydrase 29000, goose eggs lysozyme 
20800, chick egg lysozyme 14300. I = bovine 31 kD inhibin. 

Fig. 3 illustrates the effect of FSP and inhibin on basal FSH and LH 
(media) release and cell content of cultured rat pituitary cells i_n vi_tro. 
The FSH media dose response lines for FSP and inhibin were non parallel. The 
corresponding dose response lines with FSH cell content were parallel. 

Fig. 4 illustrates RP-HPLC separation of hFSP bioactivity from hFF. See 
Figure 1 for further details. 

Fig. 5 preparative PAGE of human FSP. FSP-containing fractions obtained 
after RP-HPLC (See Fig. 4) were further fractionated on 107. PAGs followed by 
an electroelution step. FSH suppressing activity was determined in each 
fraction. In relation to protein standard markers (See Fig. 2), FSH 
suppressing activity was identified in the 40-60kD region of the gel with peak 
activities found at 46 and 55kD. 
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BEST MODES OF CARRYING OUT THE INVENTION 
The following abbreviations are used in the text. 



bFF : bovine follicular fluid 

bFSP : bovine FSH suppressing protein 

CG : chorionic gonadotropin 

D : Dal ton 

DTT : dithiothreitol 

EDTA : ethylenediaminetetraaceti c acid 

ELISA : enzyme-linked immunosorbent assay 

FRp : FSH releasing peptide 

FSH : Follitropin or follicle stimulating hormone 

FSP : FSH suppressing protein 

x G : times the force due to gravity 

g : gram 

GnRH : Gonadotropin releasing hormone or LHRH 

hFF : Human follicular fluid 

hFSP „ : Human FSH suppressing protein 

HPLC : high performance liquid chromatography 

k : (prefix) kilo 

1 : litre 

LH : Lutropin or luteinising hormone 

LHRH : luteinising hormone releasing hormone 

M : molar concentration 

m : (prefix) mi 11 i 

MIS : Mullerian inhibiting substance 

mol : mol e 

MW : molecular weight 

p : (prefix) pico 

n : (prefix) nano 

PAG : polyacryl amide gel 

PAGE ... : polyacryl amide gel electrophoresis 

PCMB : parachloromercuri benzoi c acid 

PMS : post-menopausal serum 

PMSF : phenylmethyl sulfonylf luoride 

PMSG : pregnant mares ' serum gonadotropin 

RIA : radioimmunoassay 

RP-HPLC : reversed phase HPLC 

SDS : sodium dodecyl sulfate 
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SS : steer serum 

Tris : tri s(hydroxymethyl )ami nomethane 

\i : (prefix) micro 

wt : weight 



EXAMPLE 1 

THE ISOLATION AND CHARACTERISATION OF A PROTEIN FROM BOVINE 
FOLLICULAR FLUID (bFF) CALLED FSH SUPPRESSING PROTEIN(FSP) 
General Methods 

The protein separation methods employed were based on those previously 
described for the isolation of bovine 31 kD inhibin [Robertson et 
al. (1986) MoT. Cell Endocrinol. 44 271-277]. Bovine follicular fluid was 
fractionated by gel permeation chromatography on Sephacryl S200HR (Pharmacia) 
in 0.05M ammonium acetate pH7.0. Following a pH precipitation step, the void 
volume fractions were fractionated by gel permeation on Sephadex G100 
(Pharmacia) in 4M acetic acid. The 31 kD inhibin-containing fractions were 
then separated by reversed phase HPLC (Figure 1). FSH-suppressing activity 
located in fractions 52-60 eluted earlier than 31 kD inhibin (fractions 
61-68). The FSP-containing fractions were rerun using a shallow 20-40% 
acetonitrile gradient in 0.1% TFA under similar reversed phase HPLC conditions 
based on change in gradient steepness factor. Samples were then fractionated 
on a 10% acrylamide SDS-PAGE system CLaemmli U.K. Nature (1970) 227 680-685] 
and the samples recovered from the gel by an electroelution step [Hunkapiller 
et al. Methods Enzymol. (1983) 9J. 227-236]. To remove SDS from the 
electroeluted samples, they (containing ca. 3% SDS) were diluted to a final 
concentration of 0.2% SDS with 0.1% TFA and applied to a Brownlee RP300 column 
(30x2. 1mm, Applied Biosystems Inc.) and fractionated on a 30min 0-70% 
acetonitrile gradient in 0.1% TFA at 0.4ml/min. Eluted samples were collected 
in siliconised tubes in the presence of 20u.l 0.02% SDS and lyophilized. 

The amino acid sequence determination was performed using a gas/liquid 
phase model 470A sequencer (Applied Biosystems Inc.) and D TH-amino acids 
identified by HPLC [Zimmerman et al . , Anal Biochem. (1977) 77 pp 569-573]. 
The protein sequence data base from Protein Identification Resource, NBRF, 
Georgetown University Medical Center was employed for assessment of sequence 
identities. 

Pituitary cell cultures from adult male Sprague-Dawley rats were prepared 
as previously described [Scott et al., Endocrinology (1980) 107 pp 
1536-1542]. Inhibin and FSP fractions were added on day two of culture and 
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the media and cells separated on day five. FSH and LH were determined in 
media and cell lysates by RIA. Inhibin activity was determined by an in vitro 
bioassay method CScott et al . , (1980)1 utilizing the above culture conditions 
with a bFF preparation as standard previously calibrated in terms of an ovine 
testicular lymph preparation. 

■The in vitro neutralization procedure [McLachlan et al . , Mol . Cell 
Endocrinol. (1986) 46 pp 175-185] consisted of the incubation of a volume of 
an inhibin anti-serum with graded doses of inhibin or FSH-suppressing activity 
for 2 hours at 20°C. The samples were then added to the pi tui tary eel 1 
culture wells and the degree of neutralization calculated by 
comparing the dose-response lines in the presence or absence of various 
anti-sera concentrations. 

Inhibin immunoacti vi ty was determined using a second antibody radio 
immunoassay [McLachlan et al . , (1986)] employing iodinated 31 kD inhibin as 
tracer and either an anti-serum (#474) raised against bovine 58 kD inhibin 
[McLachlan et al . , (1986)] or an anti-serum (#749) raised against bovine 31 kD 
inhibin [McLachlan et al . , J. Clin. Endocr. Metab. (1987)]. These methods 
showed minimal or non-detectable cross-reaction against bovine inhibin a and 
R subunits and a large range of growth factors [McLachlan et al . , (1987)]. 
The standard employed was a partially purified 31 kD bovine inhibin 
preparation. 

Isolation and Characterization 

bFF was fractionated by sequential gel permeation chromatography under 
neutral and acidic pH conditions followed by reversed-phase HPLC and 
preparative SDS-PAGE. FSH-suppressing activity associated with non-detectable 
inhibin immunological activity was identified in fractions eluting earlier 
than inhibin on reversed phase HPLC (Fig. 1). The combined FSP-contai ni ng 
fractions were separated by preparative SDS-PAGE and the activity 
electroeluted from the gel. Bioactivity was identified in varying proportions 
according to the batch, in the 31, 35 and 39 kD regions of the gel. 

Three bioactive polypeptides were isolated with molecular masses of 31, 35 
and 39 kD as determined on SDS-PAGE (Fig. 2). Under reducing conditions, 
molecular masses of 45 kD, 42 and 39 kD, and 41 and 38 kD respectively, for 
the 31, 35 and 39 kD forms of FSP were obtained indicating that these 
polypeptides were probably a single chain structure with mi croheterogenei ty 
arising f rom COOH-termi nal truncation and/or gl ycosyl ation . All three 
polypeptides had identical NH 2 -terminal amino acid sequences (Table 1) as 
deduced from automated Edman degradation. 
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TABLE 1 

Residues identified (Cycle Number) , 

FSP 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 s 

31kD G N S/C T LRQAKNG-- QVLYK 

35kD G N S/C T/W* LRQAKNGR- QVLYK 

39kD (G) N S/C - L (R) Q A K N G (R) S/C Q V L Y K 

*The assignment of threonine was ambiguous because the signal was lower than 
expected for the amount of protein sequenced. 

Initials yields were 24, 160 and 20 pmol respectively. Bracketed amino 
acids were identified with less certainty. The major signal detected at cycle 
3, 13 was in the position of the dithiothrei tol adducts of PTH-serine and 
PTH-cystine. This signal, in the absence of an authentic PTH-serine signal 
suggested either a modified serine or a cysteine residue. The only 
contaminating sequences detected gave signals of 5 pmol or less in the case of 
the 35 and 31 kD analyses. 

The inhi bin-like biological activity of FSP was examined in a rat 
pituitary cell culture assay (Fig. 3). FSP suppressed basal FSH release (507. 
inhibitory concentration IC 5Q = 0.18 nM.) and FSH cell content (IC 5Q = 0.22 
nM) in a similar manner to inhibin although the FSH release dose-response 
lines were non-parallel. No dose related effects of FSP and inhibin was 
observed on basal LH release and LH cell content. Using the FSH cell content 
as a basrr for a broas-say, FSP exhibited the following inhibin biological 
activities: 

31kD FSP, 89U/jig protein; 35 kD FSP, 72U/ug protein and 39 kD FSP, 
35U/ug protein. These specific activities are 5-1 OX that of bovine 31 kD 
inhibin (750U/jig). 

The reactivity of bFSP in a previously described inhibin RIA system 
[McLachlan et al (1986) MoT. Cell. Endocr. 47, 175] was negligible. 
Consequently, the calculated biological : immunologi cal ratio of bFSP is >320 
whilst it is 0.35 for 31kD bovine inhibin as determined using an anti-inhibin 
anti serum. 

FSP inhibin like bioactivity was not significantly neutralized by an 
inhibin anti-serum in the in v i tro neutralization assay in contrast to the 
neutralization of a maximally suppressed dose of 31 kD inhibin bioactivity. 
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The observation that some 39 kD FSP preparations contained a 35 kD protein 
suggest that 35 kD and perhaps 31 kD FSP are processed forms of 39 kD FSP. 

FSP is not inhibin, nor contaminated inhibin, based on its different 
sequence, its molecular weight, absence of subunit structure, non-detectable 
inhibin immunological activity and the failure of inhibin anti-serum to 
neutralize FSP biological activity in vitro . [Robertson et al . , (1986)]. 

The available amino acid sequence data for FSP shows no homology to 
inhibin but partial (407.) identity to a number of diverse proteins including 
phosphoenol pyruvate carboxylase, bovine intestinal calcium binding protein and 
human interferon a-1 precursor, of which only the latter protein 
demonstrated growth regulating activity. Although inhibin itself has not been 
shown to exhibit growth regulatory activity, other proteins structurally 
similar to inhibin [e.g. activin (inhibin B subunit dimer [McLachlan et al., 
Bailliere's Clin. Endocrinol, and Metab. (1987) 1 pp 89-112]), TGF-B 
[Roberts et al . , Cancer Surveys (1985) 4 pp 683-705], Mullerian Inhibitory 
Substance CCate et al . , Cell (1986) 45 pp 685-698]] do so. 

Further, due to the homology between FSP and human a interferon, it is 
interesting to note that it has been suggested that human a interferon 
interacts j_n vivo with the function of both FSH and LH. In a study involving 
normally cycling healthy women [Kauppila K. et al . , Int. J. Cancer (1982) 29, 
291-294] circulating concentrations of FSH and LH were not affected by 
interferon administration in contrast to serum sex steroids indicating that 
diminished serum steroid concentrations were not due to a decreased release 
and/or synthesis of FSH and LH. The results of the study suggest that 
interferon modulates the function of both FSH and LH by partial ly blocki ng - 
their stimulatory action on ovarian steroidogenesis. 

Human leukocyte-derived interferon has also been shown to exert an 
ingibitory effect on Leydig cell steroidogenesis in vitro [Grava et al (1985) 
Biochem. Biophys. Res. Commun. 127 809-815]. 

The inhibin-like |n vitro biological activity of FSP showed a number of 
similarities with inhibin. For example, the FSH, but not LH, basal release 
and cell content were inhibited indicating that FSP can exhibit at least two 
actions, namely the ability to inhibit FSH release and to promote FSH 
degradation, activities which previously have been demonstrated with inhibin 
[Farnworth P.G. et al . , Endocrinology (1987) In Press]. Using FSH cell 
content as an i_n vitro bioassay end point FSP is 5-10% as active as inhibin. 
Nonetheless it is still highly potent in vitro (IC 5Q = 0.2 nM) suggesting 
that ft may play an alternative physiological role in suppressing FSH. 
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EXAMPLE 2 

a. Human FSP (hFSP) 

The presence of FSP in hFF was investigated using a similar approach to 
that used for the characterisation of FSP from bFF. In vitro bioactivity was 
located in fractions earlier eluting than inhibin in the reversed phase HPLC 
step used in fractionation of inhibin from hFF (Fig. 4). No detectable 
immunological activity was found associated with this region of FSH 
suppressing activity using inhibin radioimmunoassays which were used in 
identifying human inhibin in its purification from hFF. Fractionation of the 
bioactive fractions on preparati ve-PAGE resulted in the recovery of 
bioactivity in the 40-60 kD region of the gel with peaks of activity at 46 and 
55 kD (Fig. 5). The molecular weight range of hFSP (40-60 kD) was in the 
upper range of that observed with bFSP (30-52 kD) but lower MW forms may also 
exist in low abundance and not be detected here. Alternatively, differences 
in glycosylation may account for some alterations in MW. 

INDUSTRIAL APPLICATION 

Uses of FSP 

In International patent application No. PCT/AU85/00119 uses of inhibin 
were described. As discussed in this application FSP demonstrates similar 
biological activity to inhibin. It should be readily recognised that uses 
described in that application for inhibin will also apply to FSP. 

FSP or parts thereof in accordance with the invention provide antigens 
which may be used as immunogens to immunise man or animals against endogenous 
FSP. One possible application is to elevate FSH titres and/or increase 
fertility. 

FSP or derivatives thereof may be used as bioactive or therapeutic agents 
in man and in animals. One possible application is to depress circulating FSH 
titres and thus act as a contraceptive. Removal of FSP following 
administration may result in a rebound in FSH titres and thus increase 
fertility. FSP may be used in the treatment and diagnosis of cancers and may 
have appl i cations as a growth factor or cell differentiation factor. 

FSP or derivatives thereof may also be used in the diagnosis and treatment 
of fertility disorders. 
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CLAIMS 

1. A substantially pure single chain protein derived from follicular 
fluid characterized by: a molecular weight of between about 30 kD and about 
60 kD as estimated by SDS-PAGE in the absence of reducing agents; an i_n vitro 
FSH-suppressing activity which is not inhibited by neutralizing inhibin 
anti-sera; and lack of inhibin immunoacti vi ty . 

2. A protein as defined in claim 1 having an NH 2 -terminal amino acid 
sequence comprising substantially: 

X ] NX 2 X 3 LRQAKNGX 4 X 2 0VLYK 
wherein X ] comprises an amino acid including G 

X 2 " S or C 

X 3 T or N 

and X 4 " R 

3. A protein as defined in claim 1 or claim 2 having an NH 2 -terminal 
amino acid sequence comprising substantially: 

G N S/C T/W I R Q A K N G R S/C Q V L Y K wherein S/C and T/W 
represent alternative amino acids at these positions. 

4. A protein as defined in any one of claims 1 to 3 characterized by a 
molecular weight of about 31 kD, about 35 kD or about 39 kD as estimated by 
SDS-PAGE in the absence of reducing agents. 

5. A protein as defined in claim 4 derived from bovine follicular fluid. 

6. A protein as defined in any one of claims 1 to 5 said protein has an 
inhibin-like bioactivity as hereinbefore defined of between 30U/iag and 
300U/]jg when purified by the method described in Example 1. 

'7. A protein as defined in claim 1 characterized by a molecular weight 
of between about 40 kD and about 60 kD as estimated by SDS-PAGE in the absence 
of reducing agents. 

8. A protein as defined in claim 6 characterized by a molecular weight 
of about 46 kD or about 55 kD as determined by SDS-PAGE in the absence of 
reducing agents. 

9. A protein as defined in claim 6 or claim 7 derived from human 
fol 1 icular fluid. 

10. A protein according to any one of claims 1 to 9 wherein said protein 
is a glycoprotein. 

11. A protein as defined in any one of claims 1 to 10 when produced by 
any means. 

12. A composition comprising at least one protein according to any one of 
claims 1 to 11 together with a non-toxic carrier or diluent. 
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13. A composition according to claim 12 wherein said composition is 
suitable for oral administration. 

14. A composition according to claim 12 in injectable form. 

15. A composition according to claim 13 or claim 14 wherein said 
compositions includes a non-toxic adjuvant. 

16. A composition according to claim 12 in sustained release form. 

17. A composition according to claim 16 suitable for implantation and 
sustained release in a vertebrate. 

18. A method of affecting gonadal function in a vertebrate comprising 
administering to said vertebrate an effective amount of a composition 
according to any one of claims 14 to 17. 

19. Antibody preparations prepared as a result of immunological challenge 
to a vertebrate by administration of one or more proteins according to any one 
of claims 1 to 11 . 

20. An antibody preparation according to claim 19 wherein said antibody 
preparation is polyclonal. 

21. An antibody preparation according to claim 19 wherein said antibody 
preparation is monoclonal. 

22. A method of assay for FSP characterized by the use of an antibody 
against FSP as described in any one of claims 19 to 21. 

23. A method for suppressing FSH levels in a mammal characterized by 
administration of a composition according to any one of claims 12 to 17. 

24. A method of raising F5H levels in a mammal characterized by 
administering to that mammal an antibody according to any one of claims 19 to 
21. 

25. A method of increasing the ovulation rate of a female mammal 
characterized by administration to that mammal of a composition according to 
any one of claims 12 to 17. 

26. A method of increasing spermatogenesis in a male mammal characterized 
by administration to that mammal of a composition according to any one of 
claims 12 to 17. 

27. A method of reducing fertility in a male or female mammal 
characterized by administration of a composition according to any one of 
claims 12 to 17. 

28. A method of advancing the onset of puberty in a sexually immature 
male or female mammal characterized by immunising said mammal with FSP 
according to any one of claims 1 to 11. 
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29. A method of delaying the onset of puberty or of suppressing puberty 
in a male or female mammal characterized by administration of a composition 
according to any one of claims 12 to 17. 

30. A method according to claim 29 for treatment of precocious puberty. 

31. A method for the determination of the fertility status of a mammal 
characterized in that levels of FSP in a biological fluid of the mammal are 
measured. 

32. A method for suppressing ovulation in a mammal characterized by the 
administration of sufficiently high doses of FSP according to any one of 
claims 1 to 11 to the mammal to suppress LH secretion. 
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FIGURE 4 

REVERSED PHASE HPLC OF HUMAN INHIBIN (PEAK II) 
AND HUMAN FSP 




WO 88/05789 



PCT/AU88/00024 



. ORIGINAL 
5 SHEETS , SHEET 5 



FIGURE 5 

PREPARATIVE POLYACR YLAMIDE 
GEL ELECTROPHORESIS OF HUMAN FSP 

(U) 











55KDa 




46KDa 








In vitro 






r 




BIOASSAY 


r 


















4 8 12 16 20 24 28 32 36 40 
SLICE 



INTERNATIONAL SEARCH REPORT 

i.«*M*«injtai AaalieatiOn NO 



Na PCT/AU 88/00024 



° ^^^^ % . 

ASS I nt , W Cl*T° n C07K ' 15/12Tl5/ 14 , 3/02, 601N 33/53, 33/577, C12P 21/00 



Oimfieiinn 8 



IPC C07K, C07G 



AU : C07K 15/12, 15/14, C07G 7/00 



Cattaarr * 1 Citation at Ooeum*" . _ , . 

d y Prnrpedinas of National Academy of Sciences, USA, . (1-17) 
' 5o?ume 84 no 23! ssued December 1987, N. .Uenoet a , 
-IsStlJn and Parlial Characterisation of Folli statin: 
A Single- Chain M r 35,000 Monomeric Protein that Inhibits 
the Release of Follicle-Stimulating Hormone', 
pages 8282-8286. 

P.X Biochemical and Biophysical Research Communications, (1-17) 
VnlumP 149 No 1, 1987, 30 November 1987 (30.11.87;, 
(Academic Press, Inc.) S. Ying et al, "Follistat In 
s2S?f?«ll7lnh1b1ts Pituitary Follicle Stimulating 
Hormone Release IN VITRO" , pages 133-139. 
P,X Biochemical and Biophysical Research fornications, (1-32) 
Volume 149, No. 2, 1987, 15 December 1987 (16.12.87), 
(Academic Press, Inc.), D.M. Robertson et al , "The 
solftion ^Polypeptides with FSH Suppressing 
Activity from Bovine Follicular Fluid which are 
Structurally Different to Inhibin", pages 744-749. 
Journal of Endocrinology Ltd, (1987) Volume l". (1) 
L j Leversha et al, "Isolation of Inhibin from Ovine 
Follicular Fluid", pages 213-221. 



H.Clt'O" 8 



c 8 n.,d.rtd 10 8. et r '''" ~ |M , B ,„„.„.,mt - x - MN *«nl ot "J: 4 "' 1 ' V"«««et 8. eo«..O.«0 « 

• •irtur Ooeumonl but puoh.nid on or «n.f «n. „ 8 , e„ Ml d.f.a no«« 



-O* document rtiorrma W « n 
otntr m**ns 

doeum.nt OuWijMJ L'-mVI 



ir si «• umo Brttnt ttwily 



I. CIWT1HCAT1QM 



Bat* et w* Actual Comontion et »«■ 

3 May 1988 (03.05. 



Australian Patent Office 



a.arww* ol Authorut* OBleor 



Inumit.an.1 Aool.cii.on No. PCT/AU 88/00024 



HJHTHIW .NATION WHT^UMJS^THI S.COMO »H«T~ 



3 OISMVATIONS WHtUt CtHTAIN 



CIA1*3 Willi FOUMO UHStAWCHAUt ' 



...reft rwflftfiM not 6..n ..uaLift.d in r..a.« of c.ntm elaima undtf Artiel. 17<2) U) for wo talk 
Claim n u m B .r, lH ..»e^?„« M ...... «« .«..« — »« '•««'<•« » *• »««*- * «• *«» 

methods for treatment of the human or animal body by therapy. 



n »n tiunt tn« ng m««n.nfltul .nt.rn.t.on.1 •« 



" Q«St»VATIOHSWHH« UNITY Of IMVtWTIQW 18 UACXtHC ' 



il Searching Authority found fliuHlsto in 




XH No r«ulr.d addlt.on.1 ...reh <«• M-J <>» |ho ""j^ZZST"*' " 

- th. mv.nt.on f.r.t m.nt.on.d In W. " 8 » e '«' m ' ,U ' BM,, • 



«.r" : At iiit* 



it aflort luitifyino in tddition.l fa*, tr 



X.mar* on Prat.U 
Q Th. idditian.! ...(eh l«.i w.r. aeeome.ni.d By aoolleanfi protaaL 

□ 



Form PCT/ISA/210 (iuoelam.ntal «f 



